PAGE: 



RAW SEQUENCE LISTING 

PATENT APPLICATION US/09/026,400 



DATE: 08/06/1999 
TIME: 13:30:23 



Input Set: 1026400. RAW 



This Raw Listing contains the General information 
Section and up to first 5 pages. 



ENTERED 



1 


<110> 


APPLICANT : 


MORI , Satoshi 


















2 




NAKANISHI, 


Hiromi 






















3 




TAKAHASHI, 


Michiko 






















4 


<120> 


TITLE OF INVENTION: 


Nicotianamine Aminotransferase 


and 


Gene Therefor 


5 


<130> 


FILE REFERENCE: 


2185-0226P 


















6 


<140> 


CURRENT 


APPLICATION 


NUMBER: 


US/09/026,400 












7 


<141> 


CURRENT 


FILING 


DATE 


: 1998-02-19 
















8 


<150> 


EARLIER 


APPLICATION 


NUMBER: 


09- 


037499 JAPAN 












9 


<151> 


EARLIER 


FILING 


DATE 


: 1997-02-21 
















10 


<160> 


NUMBER OF SEQ ID NOS : 7 




















11 


<170> 


SOFTWARE: Patentln Ver. 


2.0 


















12 


<210> 


SEQ ID NO 1 


























13 


<211> 


LENGTH: 


1660 
























14 


<212> 


TYPE: DNA 


























15 


<213> 


ORGANISM: Hordeum vulga 


re 


















16 


<220> 


FEATURE 




























17 


<221> 


NAME/KEY: CDS 
























18 


<222> 


LOCATION: (62). 


. (1444) 




















19 


<400> 


SEQUENCE : 1 


























20 




attgactagc 


tagttcattc cctgccacac tgctagtact 


cctcctcgtt 


tcctcgtggc 


60 


21 




a atg gta cac cag age aac ggc cac ggc gag gec gec gec gec gec gec 


109 


22 




Met Val His Gin Ser Asn Gly His Gly Glu Ala Ala Ala Ala Ala Ala 




23 




1 








5 








10 








15 




24 




aac ggc 


aag 


age 


aac 


ggg 


cac 


gec 


gec 


gee gcg 


aac 


ggc 


aag 


age aac 


157 


25 




Asn Gly 


Lys 


Ser 


Asn 


Gly 


His 


Ala 


Ala 


Ala Ala 


Asn 


Gly 


Lys 


Ser Asn 




26 








20 










25 








30 






27 




ggg cac 


gcg 


gcg 


gcg 


gcg 


gcg 


gtg 


gag 


tgg aat 


ttc 


gee 


egg 


ggc aag 


205 


28 




Gly His 


Ala 


Ala 


Ala 


Ala 


Ala 


Val 


Glu 


Trp Asn 


Phe 


Ala 


Arg 


Gly Lys 




29 






35 










40 








45 








30 




gac ggc 


ate 


ctg 


gcg 


acg 


acg 


ggg 


gcg 


aag aac 


age 


ate 


egg 


gcg ata 


253 


31 




Asp Gly 


He 


Leu 


Ala 


Thr 


Thr 


Gly 


Ala 


Lys Asn 


Ser 


He 


Arg 


Ala He 




32 




50 










55 








60 










33 




egg tac 


aag 


ate 


age 


gcg 


age 


gtg 


gag 


gag age 


ggg 


ccg 


egg 


ccc gtg 


301 


34 




Arg Tyr 


Lys 


He 


Ser 


Ala 


Ser 


Val 


Glu 


Glu Ser 


Gly 


Pro 


Arg 


Pro Val 




35 




65 








70 








75 








80 




36 




ctg ccg 


ctg 


gee 


cac 


ggt 


gac 


ccg 


tec 


gtg ttc 


ccg 


gec 


ttc 


cgc acg 


349 


37 




Leu Pro 


Leu 


Ala 


His 


Gly 


Asp 


Pro 


Ser 


Val Phe 


Pro 


Ala 


Phe 


Arg Thr 




38 










85 










90 








95 




39 




gec gtc 


gag 


gee 


gaa 


gac 


gec 


gtc 


gec 


gee gcg 


ctg 


cgc 


ace 


ggc cag 


397 


40 




Ala Val 


Glu 


Ala 


Glu 


Asp 


Ala 


Val 


Ala 


Ala Ala 


Leu 


Arg 


Thr 


Gly Gin 




41 








100 










105 








110 






42 




ttc aac 


tgc 


tac 


gec 


gee 


ggc 


gtc 


ggc 


etc ccc 


gee 


gca 


cga 


age gec 


445 


43 




Phe Asn 


Cys 


Tyr 


Ala 


Ala 


Gly 


Val 


Gly 


Leu Pro 


Ala 


Ala 


Arg 


Ser Ala 




44 






115 










120 








125 
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45 


gca 


gca 


gag 


cac 


ccg 


cca 


cag 


ggc 


gtg 


ccc 


cac 


aag 


r"t-a 


teg 


gee 


yac 


A 


A £ 

46 


vai 


ax a 


GXU 


rlXS 


Leu 


Ser 




Gxy 


Val 


Pro 


Tyr 


Tire 


T .01 i 


Got" 
OCX 


Al a 
nla 


nop 




47 




130 










IOC 

XJ5 










t An 
X*±U 












48 


gac 


gtc 


f- f* r* 


etc 


acc 


gee 


ggc 


gga 


act 


cag 


gcg 




rra a 
y aa 


rr 4~ r* 






3*4 1 


a r\ 

49 


Asp 


va j. 


rue 


Leu 


i iii. 


ai a 


nl t7 
ijxy 


wiy 


1 III. 


nl n 

OJ.ll 


&.1 a 


Tl n 
lie 


fil n 


Val 
v al 


Tl 0 
11c 


Tip 
11c 




50 


145 










15U 










ICC 
X3D 










lOU 




51 


ccg 


gtg 


ctg 


gec 


cag 


-j _ i- 

acc 


gee 


ggc 


gec 


aac 


aha 


ctg 




CCC 


egg 


cca 


COQ 
SO J 


52 


Pro 


vai 


Leu 


Aia 


Gxn 


Thr 


Aia 


Gxy 


ill a 

Aia 


Asn 


Tl 

xxe 


Leu 


Leu 


Pro 


Arg 


Pro 




53 










lob 










"1 T f> 

1 / u 










X / D 






C A 

o4 


ggc 


cac 


cca 


a a ¥• 

aac 


cac 


g a g 


gcg 


cga 


gcg 


gca 


t- t- r< 


aac 


aag 


ctg 


gag 


gtc 


00/ 


55 


Gly 


Tyr 


Pro 


Asn 


Tyr 


G1U 


Ala 

Aia 


Arg 


Al a 

Aia 


Ala 

ax a 


irne 


Asn 


Lys 


Leu 


r*l n 

vjXU 


\7a 1 
val 




56 








180 










185 










t q n 

xy u 








57 


egg 


cac 


ccc 


gac 


etc 


ate 


ccc 


gac 


aag 


ggg 


tgg 


gag 


ate 


gac 




gac 


OOj 


58 


Arg 


His 


pne 


Asp 


Leu 


lie 


Pro 


Asp 


Lys 


Giy 


Trp 


nl ii 
GXU 


Tl t> 

xxe 


Asp 


Tl <a 

xxe 


Asp 




59 






195 










o n A 

200 










one 










60 


i- — — 
ccg 


ctg 


gaa 


tec 


n f- 

acc 


gee 


gac 


aag 


aac 


acc 


acc 


gcg 


a t-rr 

acg 


gtc 


a f- r» 

acc 


aca 


/ j j 


61 


Ser 


Leu 


Glu 


Ser 


lie 


Ala 


Asp 


Lys 


Asn 


Thr 


T<Vi v- 

rnr 


ax a 


jyiec 


vax 


Tl a 

xxe 


Tl a. 

xxe 




62 




210 










215 










o o n 












63 


aac 


cca 


aac 


aac 


ccg 


cgc 


gg c 


age 


gec 


f- a r* 

cac 


tec 


f- a n 

cac 


gac 


^a 1- 

cac 


ctg 


gee 


/OX 


64 


Asn 


Pro 


Asn 


Asn 


Pro 


Cys 


Gly 


Ser 


vai 


Tyr 


Ser 


Tyr 


Asp 


nls 


Leu 


Al a 

Axa 




65 


225 










23 0 










o o c 










0 a n 




c c 
OO 


aag 


gtc 


gcg 


g a g 


gtg 


gca 


agg 


aag 


etc 


gga 


a f- a 

aca 


ccg 


gtg 


ate 


get 


gac 


O Z j 


67 


Lys 


vax 


Al =i 

Aia 


GXU 


vai 


Til -v 

Aia 


Arg 


Lys 


Leu 


C 1 17 


Tl o 

xxe 


Leu 


Val 


Tl 0 
11c 


A "I a 

ax a 


Asp 




68 










245 










250 










0 c c 

2oo 






69 


gag 


gtt 


tac 


ggc 


aaa 


ctg 


gtt 


ctg 


ggc 


age 


gec 


ccg 


4-4-4- 

ccc 


ace 


ccg 


acg 


Q *7 "7 
Oil 


70 


Glu 


Val 


Tyr 


Gly 


Lys 


Leu 


vai 


Leu 


Gly 


Ser 


ax a 


Pro 


pne 


xxe 


Pro 


Vt a 4> 

Mec 




71 








260 










265 










0 t n 
2 /U 








72 


ggc 


gtc 


ttt 


ggg 


cac 


att 


gec 


ccg 


gtc 


ccg 


tec 


acc 


gga 


CCC 


ctg 


tec 


y2o 


73 


Gly 


Val 


Pne 


Gly 


His 


He 


TV 1 -i 

Ala 


Pro 


val 


Leu 


Ser 


xxe 


Gxy 


Ser 


Xjeu 


Ser 




74 






275 










280 




















75 


aag 


teg 


tgg 


ata 


gtg 


cct 


gga 


tgg 


cga 


ccc 


gga 


tgg 


gtg 


gcg 


gtg 


cac 




76 


Lys 


Ser 


Trp 


lie 


val 


Pro 


Gly 


Trp 


Arg 


Leu 


Gxy 


Trp 


vax 


Al a 

ax a 


vax 


Tyr 




77 




290 










295 










300 












78 


gac 


ccc 


aca 


aag 


ate 


f_ i- _ 
eta 


gag 


aaa 


acc 


aag 


acc 


ccc 


acg 


4-^4- 
ccc 


a t- 1- 

acc 


acg 


1 n 0 1 
iUZ X 


79 


Asp 


Pro 


Thr 


Lys 


lie 


T /Ml 

Leu 


G1U 


Lys 


Thr 


Lys 


Tin 

xxe 


Ser 


Thr 


Ser 


xxe 


inr 




80 


305 










310 










O 1 C 

31b 










"i 0 n 
j2U 




81 


aat 


tac 


ctt 


aat 


gtc 


tea 


acg 


gac 


cca 


gca 


acc 


4- 4- j-» 

CCC 


gec 


cag 


gaa 


get 


XUb y 


82 


Asn 


Tyr 


Leu 


Asn 


Val 


Ser 


Thr 


Asp 


Pro 


Ala 

Axa 


Thr 


i*ne 


T7a 1 

vax 


Gxn 


GXU 


al a 
AX a 




83 










325 










330 










335 






84 


ctt 


cct 


aaa 


att 


ctt 


gag 


aac 


aca 


aaa 


gca 


gac 


+~ 4- 
CCC 


4-4-4- 

ccc 


aag 


agg 


a t- f- 

acc 


1 T 1 7 
XXX / 


85 


Leu 


Pro 


Lys 


lie 


Leu 


G1U 


Asn 


inr 


Lys 


Al a 

Axa 


Asp 


Fne 


rile 


Lys 


Arg 


Tl 0 

xxe 




86 








340 










345 










350 








87 


att 


ggt 


eta 


eta 


aag 


gaa 


tea 


tea 


gag 


ata 


tgt 


tat 


agg 


gaa 


ata 


aag 


1165 


88 


lie 


Gly 


Leu 


Leu 


Lys 


Glu 


Ser 


Ser 


Glu 


He 


Cys 


Tyr 


Arg 


Glu 


He 


Lys 




89 






355 










360 










365 










90 


gaa 


aac 


aaa 


tat 


att 


acg 


tgt 


cct 


cac 


aag 


cca 


gaa 


gga 


teg 


atg 


ttt 


1213 


91 


Glu 


Asn 


Lys 


Tyr 


lie 


Thr 


Cys 


Pro 


His 


Lys 


Pro 


Glu 


Gly 


Ser 


Met 


Phe 




92 




370 










375 










380 












93 


gta 


atg 


gtc 


aaa 


eta 


aac 


tta 


cat 


ctt 


ttg 


gag 


gag 


ate 


cat 


gac 


gac 


1261 


94 


Val 


Met 


Val 


Lys 


Leu 


Asn 


Leu 


His 


Leu 


Leu 


Glu 


Glu 


He 


His 


Asp 


Asp 
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JOJ 








oy\j 
























JO 




af a 
A L.CL 






f- r\r* 
L^U 


c y ^> ciciy 


ft" c* 


yea 


ciciy 


y CLCl 


y etc*. 


L. 1* CI 


y L.CL 


att 


tta 


tgt 


i ^ n q 


y i 












v».y o uyo 


T.£41 1 

uc u. 




uy a 


m 11 

yjx u. 


\?± U 


Cor 

OCX 


v ell 


He 


Leu 


Cys 




Q Q 






























415 






y y 




cca 


ggg 


agt 


gtt 


ctt gga 


atg 


gaa 


aat 


tgg 


gtc 


cgt 


att 


act 


ttt 


gec 


Ijj / 


1 on 




Pro 


Gly 


Ser 


Val 


Leu Gly 


Met 


Glu 


Asn 


Trp 


Val 


Arg 


He 


Thr 


Phe 


Ala 




101 










420 








425 










430 








t no 




tgc 


gtt 


cca 


tct 


tct ctt 


caa 


gat 


gga 


etc 


gaa 


agg 


gtc 


aaa 


tea 


ttc 


i a n c 


J.U J 




Cys 


Val 


Pro 


Ser 


Ser Leu 


Gin 


Asp 


Gly 


Leu 


Glu 


Arg 


Val 


Lys 


Ser 


Phe 




J.U4 








435 








440 










445 










THE 




tgt 


caa 


agg 


aac 


aag aag 


aag 


aat 


tct 


ata 


aat 


ggt 


tgt 


tagttgtaca 


T A C A 

14b4 


t. nc 
iub 




Cys 


Gin 


Arg 


Asn 


Lys Lys 


Lys 


Asn 


Ser 


He 


Asn 


Gly 


Cys 










i m 






450 








455 










460 












t no 
-LUo 




cacccctagt 1 


tgtacatctg actgaagctg taaatcattt 


ctagttatcc cccatttata 


T C T A 


T A Q 

iuy 




tatttcaata aaacatattg taatggttct gttgtagctg 


tccaagtcat gtactctact 


T C *7 A 

lb 7 4 


Tin 




ttttgatgta tttggcctca ttgecttgea tcaatttcaa 


taaaaatggt tgtgtacacc 


1 CI A 
IDjft 


TIT 
111 




aaaaaaaaaa aaaaaaaaaa aaaaaa 


















1660 


J. 12 


-o i r\ ^ 
<2 J.U > 


SEQ 


ID NO 2 




























111 
11 J 


O T T ^ 

<211> 


LENGTH : 


461 




























1 1 A 
1 J-*fc 


</li > 


TYPE: PRT 




























T T C 

lib 


<21 J > 


ORGANISM: Hordeum vulgare 






















llo 


<4UU> 


SEQUENCE: 2 




























TIT 
11 / 




Met 


Val 


His 


Gin 


Ser Asn 


Gly 


nlS 


Gly 


Glu 


Ala 


Ala 


Ala 


Ala 


Ala 


Ala 




1 1 Q 




1 








5 








10 










15 






T T Q 
119 




Asn 


Gly 


Lys 


Ser 


Asn Gly 


His 


Ala 


Ala 


Ala 


Ala 


Asn 


Gly 


Lys 


Ser 


Asn 




t o n. 
12 U 










20 








25 










30 








TOT 




Gly 


His 


Ala 


Ala 


Ala Ala 


Ala 


Val 


Glu 


Trp 


Asn 


Phe 


Ala 


Arg 


Gly 


Lys 




1 

±zz 








35 








40 










45 










too 
12 o 




Asp 


Gly 


He 


Leu 


Ala Thr 


Thr 


Gly 


Ala 


Lys 


Asn 


Ser 


He 


Arg 


Ala 


He 










50 








55 










60 












125 




Arg 


Tyr 


Lys 


He 


Ser Ala 


Ser 


Val 


Glu 


Glu 


Ser 


Gly 


Pro 


Arg 


Pro 


Val 




12o 




65 








70 










75 










80 




TOT 
12 / 




Leu 


Pro 


Leu 


Ala 


His Gly 


Asp 


Pro 


Ser 


Val 


Phe 


Pro 


Ala 


Phe 


Arg 


Thr 




TOO 












85 








90 










95 






T O Q 

i2y 




Ala 


Val 


Glu 


Ala 


Glu Asp 


Ala 


Val 


Ala 


Ala 


Ala 


Leu 


Arg 


Thr 


Gly 


Gin 




lo U 










100 








105 










110 








TOT 

lo 1 




Phe 


Asn 


Cys 


Tyr 


Ala Ala 


Gly 


Val 


Gly 


Leu 


Pro 


Ala 


Ala 


Arg 


Ser 


Ala 












115 








120 










125 










T O n 

133 




Val 


Ala 


Glu 


His 


Leu Ser 


Gin 


Gly 


Val 


Pro 


Tyr 


Lys 


Leu 


Ser 


Ala 


Asp 




134 






130 








135 










140 












135 




Asp 


Val 


Phe 


Leu 


Thr Ala 


Gly 


Gly 


Thr 


Gin 


Ala 


He 


Glu 


Val 


He 


He 




136 




145 








150 










155 










160 




137 




Pro 


Val 


Leu 


Ala 


Gin Thr 


Ala 


Gly 


Ala 


Asn 


He 


Leu 


Leu 


Pro 


Arg 


Pro 




138 












165 








170 










175 






139 




Gly 


Tyr 


Pro 


Asn 


Tyr Glu 


Ala 


Arg 


Ala 


Ala 


Phe 


Asn 


Lys 


Leu 


Glu 


Val 




140 










180 








185 










190 








141 




Arg 


His 


Phe 


Asp 


Leu He 


Pro 


Asp 


Lys 


Gly 


Trp 


Glu 


He 


Asp 


He 


Asp 




142 








195 








200 










205 










143 




Ser 


Leu 


Glu 


Ser 


He Ala 


Asp 


Lys 


Asn 


Thr 


Thr 


Ala 


Met 


Val 


He 


He 




144 






210 








215 










220 
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14c 

IffcO 




21 QT1 


Dr"A 
CI. \J 


Asn Asn Pro 


Cys 




Gpv Val 
OCX VClX 


xyr 


Cor* 
OCX 


lyr 


A cn 


nx o 


T.oi i 
XlCU 


Al a 
nla 


X *± O 




225 






230 








235 










9 ah 


1/7 
JL*± 1 




TiVG 
XJjf O 


Val 


Ala Glu Val 


Ala 


A v*rr 
"X y 


Ti\/Q TiPIl 

uy d xjcll 


uiy 


Tl o 
X xc 


T ■oi i 

XIC Li 


Val 

V CLX 


Tl o 
X xc 


al a 

nXd 


Asp 


X*± O 








245 








? ro 

^ J u 










^ J3 




1 A Q 




cy\ 11 


V ClX 


Tyr Gly Lys Leu 


Val 
val 


T.OII \7 

ucu \j-L y 


OCX 


2Vl a 


fx y 


file 


Tl o 
lie 


fx O 


l Y lct 


150 








of> n 






265 










27 0 






1 m 




vjxy 


V CLX 


nic vjxjt rixo 


He 


Ala 


CI. KJ VClX 


T id 1 
XI c n 


OCX 


Tl o 
lie 


uiy 


oci 


XJCU 


OCX 


152 








97R 






280 








285 








XO j 




Lys 


Gov 

OCX 


Trn He Val 


Pro 




i rp Axg 


Leu 


vjiy 


Trp 


\7a 1 
veil 


A 1 -j 


Val 
Veil 


Tyr 


154 






290 






295 








300 










ID 3 




Asp 


Pro 


Thr Lys He 


Leu 




jjy s i nx 


Lys 


Tl o 

lie 


Ser 


1 IIX 


Ser 


Tl o 

ne 


Tnr 


1 Rfi 
ij 0 




-*or 






310 


















-ion 


1 R7 




Asn 


Tyr 


Leu Asn Val 


Ser 


1 XIX 


.nop f xQ 


L.1 a 
.Aid 


1 llx 


.file 


V ell 


Pl n 


Pin 


Ala 
Ala. 










325 








J J u 














IRQ 
13 17 




Leu 


Pro 


Lys He Leu 


Glu 


Asn 


1 llx Jjy S 


Ala 
Ala 


Asp 


DVio 

fne 


Fne 


Lys 


Arg 


Tl o 

lie 


1 fin 








340 






AC 










jjU 






1 £ 1 

JLO X 




Tl 0 
lie 


vjly 


Leu Leu Lys 


Glu 


Co v 
OCX 


Gov pi 1 1 
ocx (jiu 


Tl o 
11c 


Cys 


Tyr 


Arg 


Pin 
blU 


Tl o 

lie 


Lys 


1 fi9 








355 














jg j 








J.DJ 






Asn 


Lys Tyr He 


Thr 


Cys 


riO JtlxS 


Lys 


Pro 


Pi n 


vjiy 


Ser 


ixie l. 


DVio 
rile 


164 






370 






^ 7 R 








^ 8 n 










i £ R 

IOJ 




Va 1 
veil 


Mot- 
ive L 


Val Lys Leu 


Asn 


Leu 


Ut a T.oii 
IlXS XJCU 


Leu 


Pin 
ulU 


Pin 


Tl o 
lie 


nis 


Asp 


Asp 


100 




fi R 






390 








"3QC 










Ann 
u u 


lO / 




He 


Asp 


Phe Cys Cys 


Lys 


Leu 


Ala Lys 


will 


Pi n 
ulU 


Ser 


veil 


Tl o 

lie 


Leu 


Cys 


loo 








405 








a t n 

-± 1U 










41D 




ICQ 




Pro 


Gly 


Ser Val Leu Gly 


Met 


P In A es T*> 

uiu ash 


Trp 


vai 


Arg 


Tl o 

ne 


Thr 


jrne 


Aia 


1 / U 








420 
















A 1 f\ 






i / 1 




Cys 


Val 


Pro Ser Ser 


Leu 


Gin 




Leu 


Pin 
ulU 


Arg 


V ell 


Lys 


Ser 


DVio 

fne 


X / 








435 






a a n 








ft ft D 








1 7** 
X / 0 




Cys 


Gin 


Arg Asn Lys 


Lys 


Lys 


Aon Qfir 
AoQ ocx 


Tl o 
lie 


Asn 


P.1 \r 


Cys 








174 






450 






455 








460 










175 


<210> 


SEQ 


ID NO 3 






















1 7fi 
x / 0 


<211> 


LENGTH : 


1910 






















1 77 
x / / 


<212> 


TYPE: DNA 






















178 


<213> 


ORGANISM: Hordeum vulgare 


















X / j7 


<220> 


FEATURE : 
























1 fin 


<221> NAME/KEY: CDS 






















181 

10 X 


<222> 


LOCATION: (76) . . (1728) 




















1 AO 


<400> 


SEQUENCE: 3 






















Iff"} 




cgcgctacta gtagtattcc tggtgtagtc tagtagtact 


ctcctcctcc tccttctcc 


1 84. 




cctacccgtt tcctc atg gcc acc gta cgc 


: cag age gac gga gtc 


: gcc gcg 


185 








Met Ala Thr Val Arg Gin Ser Asp Gly Val Ala Ala 


186 








1 




5 










10 




187 




aac 


ggc 


ctt gcc gtg 


gcc 


gca 


gcc gcg 


aac 


ggc 


aag 


age 


aac 


ggc 


cat 


188 




Asn Gly Leu Ala Val Ala Ala Ala Ala Asn Gly Lys Ser Asn Gly His 


189 








15 






20 








25 








190 




ggc 


gtg get gcc gcc 


gtg 


aac 


ggc aag 


age 


aac 


ggc 


cat 


ggc 


gtg 


gat 


191 




Gly Val Ala Ala Ala Val Asn Gly Lys Ser Asn Gly His Gly Val Asp 


192 






30 






35 








40 










193 




gcc 


gac 


gcg aac ggc 


aag 


age 


aac ggc 


cat 


ggc 


gtg 


get 


gcc 


gac 


gcg 


194 




Ala Asp Ala Asn Gly Lys Ser Asn Gly His Gly Val Ala Ala Asp Ala 



111 



159 



207 



255 



1649 
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195 




















DO 








C A 

0 0 




iy o 


clcLC 


ggc 


aag 


age 


aac yyc 


C CU- 


gcc 


gag 


gcc 


dUL 


ycy aac 


ggc 


cac 


ggc 


"3 A 1 

j U J 


197 


Asn 


Cjiy 


Lys 


Ser 


Asn Gly 


LT -i e* 

HIS 


A "I 

Aia 


Glu 


Ala 


inr 


Ala Asn 


(jiy 


HIS 


Gly 




198 


















70 














1 O Q 

iy y 


gag 


gcc 


act 


gcg 


aac ggc 


aag 


ace 


aac 


ggc 


cac 


cgc gag 


age 


aac 


ggc 


1 CI 

jjl 


O A A 
2 00 


UJLU 


Aia 


Thr 


Ala 

Aia 


Asn uj.y 


Lys 


Thr 


Asn Gly 


HIS 


Arg taiu 


Ser 


Asn 


t»iy 




o a i 
201 








Q O. 
O 0 








85 








Q A 

y 0 








o a o 
zUz 


cat 


get 


gag 


gcc 


gcc gac 


gcg 


aac 


ggc 


gag 


age 


aac gag 


cac 


gcc 


gag 


0 y y 


O A O 


HIS 


Al -a 

Aia 


CjIU 


Ala 

Aia 


Ala Asp 


Ala 


Asn 


Gly Glu 


Ser 


Asn Glu 


HIS 


A 1 -a 

Aia 


G1U 




O A A 
204 






yo 








100 








1 A C 

10d 










O A C 


gac 


tec 


gcg 


gcg 


«-i ^ « /^r /~T /"I 

aac ggc 


gag 


age 


aac 


ggg 


cat 


gcg gcg 


gcg 


gcg 


gca 


A A *7 


206 


Asp 


Ser 


TV T — 

Ala 


Ala 


Asn Gly 


Glu 


Ser 


Asn Gly 


His 


Ala Ala 


Ala 


Ala 


Ala 




OAT 

207 




1 1 A 








115 










1 O A 

120 










O A O 

20o 


g a g 


g a g 


gag 


gag 


gcg gtg 


gag 


tgg 


oat- 
del L. 


*- 1- r> 


gcg 


ggt gcc 


aag 


gac 


ggc 


495 


209 


Glu 


Glu 


Glu 


Glu 


Ala Val 


Glu Trp 


Asn 


fiie 


Ala 


Gly Ala 


Lys 


Asp 


Gly 




O 1 A 

2 10 


12b 








1 1 A 
1 J 0 










1J b 








140 




211 


gtg 


ctg 


gcg 


gcg 


acg ggg 


gcg 


aac 


a t* rr 


ciy U 


ate 


egg gcg 


ata 


egg 


tac 


543 


212 


vai 


Leu 


Ala 


Alt 

Ala 


Thr Gly 


Ala 


Asn 


riet 


Ser 


He 


Arg Ala 


lie 


Arg 


Tyr 




213 










145 
















155 






O 1 A 

214 


aag 


ate 


age 


gcg 


age gtg 


cag 


gag 


aag 


ggg 


ccg 


egg ccc 


gtg 


ctg 


ccg 


591 


215 


Lys 


lie 


Ser 


Aia 


ser vai 


Gin 


Glu 


Lys 


tjj.y 


Pro 


Arg Pro 


vai 


Leu 


Pro 




216 








160 








lDD 








170 








21 / 


ctg 


gcc 


cac 


ggg 


gac ccg 


tec 


gtg 




ccg 


gcc 


ttc cgc 


acg 


gcc 


gtc 


c 0 0 

00 y 


218 


Leu 


Ala 


His 


Gly 


Asp Pro 


Ser 


Val 




Pro 


Ala 


Phe Arg 


Thr 


Ala 


Val 




219 






175 








180 








185 










O O A 

220 


gag 


gcc 


gag 


gac 


gcc gtc 


gcc 


gcc 


gcc 


gtg 


cgc 


acc ggc 


cag 


ttc 


aac 


687 


221 


Glu 


Ala 


Glu 


Asp 


Ala Val 


Ala 


Ala 


Aia 


vai 


Arg 


Thr Gly 


Gin 


Pne 


Asn 




222 




190 








195 










200 










22 J 


tgc 


tac 


ccc 


gcc 


ggc gtc 


ggc 


etc 


ccc 


gcc 


gca 


cga age 


gcc 


gtg 


gca 


1 1 IT 


224 


Cys 


Tyr 


Pro 


Ala 


Gly Val 


Gly Leu 


Pro 


Ala 


Ala 


Arg Ser 


Ala 


Val 


Ala 




225 


205 








210 










215 








220 




O O /T 

226 


gag 


cac 


ctg 


teg 


cag ggc 


gtg 


ccg 


tac 


atg 


eta 


teg gcc 


gac 


gac 


gtc 


783 


227 


Glu 


His 


Leu 


Ser 


Gin Gly 


Val 


Pro 


Tyr 


Met 


Leu 


Ser Ala 


Asp 


Asp 


Val 




228 










225 








230 








235 






O O Q 

22y 


*- *- *-t 
ccc 


etc 


ace 


gcc 


ggc ggg 


acc 


cag 


gcg 


ate 


gag 


gtc ata 


~, X- 

ate 


ccg 


gtg 




O O A 

23 0 


Pne 


T /Ml 

Leu 


Thr 


Aia 


Gly Gly 


Thr 


Gin 


Ala 


He 


CjIU 


vai lie 


lie 


Pro 


vai 




231 








240 








245 








250 








232 


ctg 


gcc 


cag 


acc 


gcc ggc 


gcc 


aac 


att 


ctg 


etc 


ccc agg 


cca 


ggc 


tac 


879 


233 


Leu 


Ala 


Gin 


Thr 


Ala Gly 


Ala 


Asn 


He 


Leu 


Leu 


Pro Arg 


Pro 


Gly 


Tyr 




234 






255 








260 








265 










235 


cca 


aac 


tac 


gag 


gcg cgc 


gcc 


gcg 


ttc 


aac 


agg 


ctg gag 


gtc 


egg 


cat 


927 


236 


Pro 


Asn 


Tyr 


Glu 


Ala Arg 


Ala 


Ala 


Phe 


Asn 


Arg 


Leu Glu 


Val 


Arg 


His 




237 




270 








275 










280 










238 


ttc 


gac 


etc 


ate 


ccc gac 


aag 


ggg 


tgg 


gag 


ate 


gac ate 


gac 


teg 


ctg 


975 


239 


Phe 


Asp 


Leu 


He 


Pro Asp 


Lys Gly 


Trp 


Glu 


He 


Asp He 


Asp 


Ser 


Leu 




240 


285 








290 










295 








300 




241 


gaa 


tec 


ate 


gcc 


gac aag 


aac 


acc 


acc 


gcc 


atg 


gtc ate 


ata 


aac 


ccc 


1023 


242 


Glu 


Ser 


He 


Ala 


Asp Lys 


Asn 


Thr 


Thr 


Ala 


Met 


Val He 


He 


Asn 


Pro 




243 










305 








310 








315 






244 


aac 


aac 


ccg 


tgc 


ggc age 


gtt 


tac 


tec 


tac 


gac 


cat ctg 


tec 


aag 


gtc 


1071 


e Note: 





















Use of n and/or Xaa have been detected in the Sequence Listing. Please review the <£ 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> to 
<223 > fields of each sequence which presents at least one n or Xaa. x 
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VERIFICATION SUMMARY DATE: 08/06/1999 

PATENT APPLICATION US/09/026,400 TIME: 13:30:23 



Input Set: 1026400. RAW 



Line ? Error/Warning Original Text 

378 W "N" or "Xaa" used: Feature required gcngtngart ggaayttygc nmg 

390 W "N" or "Xaa" used: Feature required gcdatrtgnc craanacncc 



